with molecular markers along chromosome 15. Paternal uniparental isodisomy was found for all informative markers in the first case which indicates that this, rather than the presence of the extra chromosome, is the cause of the Angelman syndrome phenotype. Similarly, the PWS patient showed maternal uniparental disomy with absence of PWS region material on the inv dup(15) chromosome. If (1) marker chromosomes are an occasional by product of 'rescuing' a trisomic fertilisation, or (2) if duplication of the normal homologue in a zygote which has inherited a marker in place of the normal corresponding chromosome 'rescues' an aneuploid fertilisation, or (3) if the presence or formation of a marker chromosome increases the probability of non-disjunction, then uniparental disomy might be found occasionally in other subjects with de novo marker chromosomes. (15) , is that the presence or formation of a marker chromosome during meiosis may increase the probability of nondisjunction and therefore UPD. In this case the marker could originate from either parent since there is either a loss or gain of a chromosome 15 from both parents.
To investigate this possibility, we examined the inheritance of markers on the normal chromosomes 15 in an AS and a PWS patient both with a 46,XY/47,XY, + inv dup(15) karyotype.
Methods and results

CASE 1
The proband, a 4 year old male, was the only child born, after an uneventful pregnancy, to a 30 year old mother and 40 year old father. Birth weight was 2990 g, birth length was 50 cm, and head circumference was 34 cm. At 6 months, a slow down in psychomotor acquisition was noted. He sat at 9 months and walked at 24 months. An abnormal EEG was found at 2 years and antiseizure medication was prescribed. A CT scan showed asymmetry of the lateral ventricles with the right ventricle more dilated than the left. Gait was unsteady, language was delayed, and trunk ataxia and tremors during fine movements were noted. 2) . This chromosome, however, appears smaller than those we have analysed previously which contained one or two copies of the PWS region.'6 The parental chromosomes were normal.
Material was no longer available in either case to perform in situ hybridisation of PWS/ AS region probes and thereby to confirm directly the content of the inv dup(15) chromosomes.
MOLECULAR ANALYSIS
Hybridisation of probes to DNA from the probands and parents were performed as described previously.6 Probes used included pIR39 (D15S18), p34 (D15S9), p3-21 (D15S10), pIR4-3 (D15S 1l), pIRIO-1 (D15S12), and p189-1 (D15S13),'121 all mapping within the PWS deletion region of 15ql 1-q13. In addition the VNTR probes CMW-1 (D15S24),22 located in 15q13, and ms620 (D15S86, mapping near the 15q telomere)23 were also used. Microsatellite loci for D15S1 1,24 GABRB3,25 GABRA5,26 D15S97, CYPI9, D15S108, ACTC, D15S87, and IPM15M9 (Genome data base) were detected by PCR amplification using 32p labelled cytosine and visualised on a 6% polyacrylamide denaturing gel.
Case 1 showed no maternal inheritance for the D15S13 RFLP and the GABRB3 microsatellite loci, both mapping within the PWS/AS deletion region (fig 3A) , and for the IPM1 5M9 microsatellite and D15S86 VNTR locus ( fig  3B) , mapping to distal chromosome 15 (table) . Reduction of paternal heterozygosity to homozygosity in patient 1 was observed for all informative loci on chromosome 15: D15S18, GABRB3, GABRB5, D15S24, IPM15M9, and D15S86.
The father was not available for study in case 2. However, the patient was identical to the mother at all loci, whereas the brother showed inheritance of non-maternal (paternal) alleles (table). Dosage analysis was performed with a Molecular Dynamics 'Personal Densitometer' and showed copy numbers in the patient of: IR39: 3.3; p34: 2.3; 28f3-H3: 2.1,1.9 (two different blots); p189-1: 1.9; and 3-21:2.1 (fig 4) . Thus, there was no evidence for a duplication of any loci except for the most proximal locus detected by IR39 (D15S18), which is also often not included in the deletion in many PWS and AS deletion cases.' 2728 Because only 70% of cells contained the extra marker chromosome, an average dosage of 3.3 copies for p39 indicates that two copies of this locus were present on the inv dup(15) chromosome.
Methylation studies using hybridisation of and shows a normal diploid copy number, maternal uniparental heterodisomy of the two normal chromosome 15 15 which is lacking. Maternal UPD (15) was found in the PWS patient, case 2. Although the father was not available for study, this diagnosis can be confirmed based on the observation of no paternal transmission determined using parent of origin methylation differences detectable by probe PW71, no evidence of a duplication (or a deletion) by dosage of probes in the PWS/AS critical region, and markers consistent with maternal UPD(15) throughout the chromosome 15. The presence of homozygosity for markers along chromosome 15 in case 1 indicates that the second paternal chromosome 15 may have arisen as a postzygotic non-disjunction event rather than a meiotic one. In other words, the original karyotype in the zygote is likely to have been 46,XY, -15, + inv dup (15) , with rescue of the zygote by duplication of a single paternal chromosome. Instability of the marker could explain the mosaicism. Alternatively, the zygote may have originated as a trisomy with the maternal chromosome being lost through a breakage/duplication event. In this case, the paternal non-disjunction event must have been the result of either a meiotic I non-disjunction with recombination occurring only between D15S18 and the centromere or a meiotic II non-disjunction without meiosis I recombination. Lastly, the duplication of the father's chromosome and the formation of the inv dup (15) 
